Abstract--Motor imagery has been studied using subjective, behavioural and physiological methods and this paper reviews theoretical and practical issues from all three viewpoints. Attempts to measure motor imagery on a subjective scale have met with limited success but alternative methods are proposed. Research on mental practice suggests a number of different processes may be needed to explain the variety and variability of effects obtained. Recent studies of spatial and motor working memory signify the importance of a primarily visuo-spatial component in which actions are consciously represented together with a more properly motoric component which must be activated to generate either images or overt actions. Finally the question of whether motor imagery is primarily perceptual or motoric in character does not have a simple neurophysiological answer due to the highly distributed nature of motor control. Nevertheless some of the key mechanisms serving both spatial and motoric components have been provisionally identified.
INTRODUCTION
Images have frequently been conceptualised as 'pictures in the mind', as objects in the phenomenal world which may be treated in certain respects like data originating from physically present objects, as quasi sensations which are experienced, evaluated, reacted to and committed to memory like other sensory events. Motor imagery, however, would seem to involve a further, perhaps crucial, ingredient, namely voluntary control on the part of the imager as agent which goes beyond simply attending to an object of consciousness. The varieties of imaginary action include both the voluntary manipulation of imaginary objects and the imaginary manipulation of physically present objects, controlled progression through imaginal space and imaginal variations in body posture.
Several varieties of motor imagery can be distinguished. In the simplest form the subject imagines self-performed action, with 'interior' view. Alternatively the subject imagines seeing himself or another performing actions with an exterior view (sometimes called 'mental video'). Rather different is the situation in which the subject controls images of external objects, for example generates or rotates an image, or moves attention between different parts of an image, as in scanning. These types of imagery all involve voluntary action but may not involve identical cognitive processes. For example the first may involve quasi-kinaesthetic experiences whilst the second and third case may be primarily visual or spatial in character. All, however, appear to involve some degree of voluntary control and to this extent deserve the designation 'motor'.
The feeling of voluntariness, of being in control, may be attributed to the imagined actor. Shepard [85] refers to the subjective effortfulness of imagined transformations, such
